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Abstract

} ‘rojcct Galileo made a triumphant arrival at Jupitm on 1 )ecmnbcr 7, 1995.
Galileo Galilci cliscoverecl  the large moons of Jupiter while obscming Jupitm wit}~
his newly fashioned tcJmcopc from ]’ac]ova in January 1610. The parallels
bciwcwn this extraordinary man ancl the extraordinary 1 ‘reject named in his
honor are remarkable. Each ovcmame great difflculticx to ultimately SUCCCWC1.

Thc Galileo Atmospheric llntry l’rolw bmame the first c)bjcct to pmcirate ancl
c1 irectl y measure J upitcw’s atmosphere. Thc Orbiter Mothership became the
first spacecraft to orbit Jupitm. Galileo Galilci clisc.ovm-ccl Jupiter has mocms
ancl his namesake bmamc the first artificial moon of Jupitcw. IIc was first to
usc a tclcwcopc to study Jupiter. 1 lis ]]amcwakc is first to bring telescopes
cxtmmely close to the moons he cliscovcnwcl.

‘J’hc Galileo Atmospheric l’robe mcmurccl  Jupiter with scwcm scicmtific
i]]strum cmts ancl relay ccl the clata to the Orbitm for 58 minutm rmching  a
Pressure clqdh of 23 bars far surpassing the ]nission rm]uircment  of 10 bars.
‘1’hc I’robe) survivccl an cmtry spcxc] of ovctr 170,000 knl/hr, 228 g’s peak
cl(~cc!lerat,ion, and stagnation point tcmperaturm of 25,000 clcg F. A ggwat
wcalt,h of scientific data was obtainecl, l’rc!liminary fincli ngs are publish c:c].
‘J’hme only clircmt n~casurcmcmts of Jupitcw’s atmc)sphcm  will bC a vital
ccmponcmt of planetary research for clecaclm.

The Galilc!c) Orbitc!r is arguably the most ca]xiblc planetary spacecraft cwer
built. It is the only dual-spin planetary spacc!craft. onc section spins
continuous] y to provi CIC stability ancl the swmping motion that allows the 1~’icJcls
al ]d 1 ‘arti CICS instrumcmts to measure in all clirections. ‘J’he othc>r sectic)n--thc
dmpu n section --proviclm a prmiscJ y controllocl three)-axis p] atform for the
telmcopic instruments. The now fully clmnonstratcc]  obscn-vational capabilities
cf this s])acecraft in J upitw orbit arc absolute] y superb for both tJIC Fio] CIS ancl
l’articlm  inst,rumcmts  and the remote sc:]]sin~; instmmcmts.

AI) hour aflmr the l’rol.m lklay the Ch%itm bur~ied its main 400 N cngino for 49
minutms to ac}~icwc an cmcmtially perfect first orbit, of Jupiter scwm months
long. 1 )uring its primary mission the Orbiter will make clcwcm orbits of Jupitcw
with a vmy C1OSC flyby of one of the Galilmn moons cm cwcwy orbit except onc,
]’kch flyby procluces  the gravity-assist to the Orbiter to achieve the next dmirecl.



orbit leading to the next moon flyby one revolution later. With these flybys at
typically hundreds of times closer than Voyager achieved in 1979, ]’rojcct
Galileo bootstraps its Orbiter around the Jupiter Systcm studying the
atn~c@~e, rc, the m agnctosphcre.,  ancl the moons of the planet that contains
twice the mass of all the other planets in our solar systcm combined.

And, like for Galileo Galilci, the obstacles were momentous. ‘I’he evolving Space
Transportation Systcm dcvclopmcnt  ancl then finally the Challenger accident
required five major replans of the journey to Jupiter. Ujtimatcly, Project Galileo
was constrained to usc the flight-proven 2-st,age lmrtial  IJppcr Stage (IIJS) in
the Space Shuttle, IUS hacl only the capability to send Galileo to Venus or
Mars. The mission was saved when the Galileo trajectory designers appliec] the
cJupitcr orbital gravity-assist design techniques to the interplanetary transfer
and invented the trajectory ~~alilco actually flew--f]rst to Venus and then twice
back to l’;arth to build the heliocentric cmergy to reach Jupiter.

‘J’hc octobcr 18, 1989 launch by Space Shutt]c Atlantis (STS-34) was flawless
and the flight to Venus and back past l{larth was exccllcnt.  Then in A~mil ) 991
the 3]i.gh-Gain Antenna failed to deploy, Fcm the next two years everything
possible was done to get the IIGA deployed while in parallel the cxtraorclinary
mission workaround of using the 10,000 times weakclr I~ow Gain Antenna was
conceptually clcvclopcd. Galileo mac]c: its lJar]nccl first-cwcr  spacecraft
encounters of asteroi cls--Gaspra ant] 1 c1 a--without the 11 CTA or any of the
envisionc:d work arouncls, 1 n the last three years before tl upitc!r arrival, the
l’rc~ect dicl a massive rcclcsign  of the fli~lit software to provicle onboarcl clata
compressicm,  cc]iting, ancl ncw c]ownlink codil Ig while the) ] lecp Space Network
(IEN)  dcvc)lopcd new rccciving capabilitim on l;ar~h incluc]irig state-of-the-art
Full Spectrum Rccordcrs  ant] the arraying of several large antennas in
Australia with the 701N there ant] alsc) aclclin[! the 70m antenna in California to
the array cluring the daily viewing overlap.

‘1’hc ncw Orbital l’hasc  Flight. Software was radioed to Galileo in May 19{)6
complete] y replacing the soflware in the main computer ant] in most of the
instrument computers just in time to perfcml n the first moon encounter with
Ganymec]c in June. The last of the new 1 )SN capabilities went online as plannclc]
November 1st to support the thircl cncountw ‘--Callisto. Galileo cncounterccl
Nuropa on l)ccembcr  3 (Ml--al] the moons (;alilco  Galilei saw in 1610 have now
bcm c]hscrvcd ancl/or scmscxl by his namesake a million times closer than hc
was. ‘1’hc remaining six encounters of the ] mimary mission will bc pcrformcc] in
-J997$

l’rojcct  Galileo is performing supcrb]y at Ju])iter--a ~nost fitting tribute to its
namesake Galileo Galilci c)f l’aclova!
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